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AB . In order to obtain a novel binding protein against a chosen target, 
DNA molecules, each encoding a protein comprising one of a 
family of similar potential binding domains and a structural signal 
calling for the display of the protein on the outer surface of a chosen 
bacterial cell, bacterial spore or phage (genetic package) are 
introduced into a genetic package. The protein is expressed and the 
potential binding domain is displayed on the outer surface of the 
package. The cells or viruses bearing the binding domains which 
recognize the target molecule are isolated and amplified. The successful 
binding domains are then characterized. One or more of these successful 
binding domains is used as a model for the design of a new family of 
potential binding domains, and the process is repeated until a novel 
binding domain having a desired affinity for the target molecule is 
obtained. In one embodiment, the first family of potential binding 
domains is related to bovine pancreatic trypsin inhibitor, the genetic 
package is M13 phage, and the protein includes the outer surface 
transport signal of the M13 gene III protein. 
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AB The present invention relates to novel members of the Tumor Necrosis 

Factor family of receptors. The invention provides isolated 
nucleic acid molecules encoding human TR11, 

TR11SV1, and TR11SV2 receptors. TR11, TR11SV1, and TR11SV2 polypeptides 
are also provided, as are vectors, host cells and recombinant methods 
for producing the same. The invention further relates to screening 
methods for identifying agonists and antagonists of TR11, TR11SV1, and 
TR11SV2 receptor activity. The present invention further relates to 
antibodies that specifically bind TR11, TR11SV1, and/or TR11SV2. Also 
provided are diagnostic methods for detecting disease states related to 
the aberrant expression of TR11, TR11SV1, and TR11SV2 receptors. Further 
provided are therapeutic methods for treating disease states related to 
aberrant proliferation and differentiation of cells which express the 
TR11, TR11SV1, and TR11SV2 receptors. 
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TR11SV2 
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AB The present invention relates to novel pancreatic related 

polynucleotides, the polypeptides encoded by these polynucleotides 
herein collectively referred to as "pancreatic antigens," and antibodies 
that immunospecif ically bind these polypeptides, and the use of such 
pancreatic polynucleotides, antigens, and antibodies for detecting, 
treating, preventing and/or prognosing disorders of the pancreas, 
including, but not limited to, the presence of pancreatic cancer and 
pancreatic cancer metastases. More specifically, isolated pancreatic 
nucleic acid molecules are provided encoding 

novel pancreatic polypeptides. Novel pancreatic polypeptides and 
antibodies that bind to these polypeptides are provided. Also provided 
are vectors, host cells, and recombinant and synthetic methods for 
producing human pancreatic polynucleotides, polypeptides, and/or 
antibodies. The invention further relates to diagnostic and therapeutic 
methods useful for diagnosing, treating, preventing and/or prognosing 
disorders related to the pancreas, including pancreatic cancer, and 
therapeutic methods for treating such disorders. The invention further 
relates to screening methods for identifying agonists and antagonists of 
polynucleotides and polypeptides of the invention. The invention further 
relates to methods and/or compositions for inhibiting or promoting the 
production and/or function of the polypeptides of the invention. 
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AB There can be provided a fungal antigen which is an insoluble fraction 

obtainable from fungal cells of which cell wall has been substantially 
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removed or at least partially removed; a process for producing the same; 
a nucleic acid encoding the fungal antigen; a biologic product 
containing the fungal antigen; a method of stimulating immunological 
responses by using the biologic product; a method of suppressing 
allergic reaction to fungi in a vertebrate; and a method for diagnosing 
a disease caused by fungi in a vertebrate. 
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AB The present invention provides conjugate compounds comprising at least 

one heat shock protein or portion* thereof including at least one 
immunostimulatory domain and at least one capsular oligosaccharide or 
polysaccharide of a pathogenic bacteria. The compound comprises 
oligosaccharides of the Meningococci C (MenC) group and a heat shock 
protein selected from M. bovis BCG GroEl-type 65 kDa hsp (hspR65) , 
recombinant M. tuberculosis DnaK-type 70 kDa hsp (hspR70) and a heat 
shock protein from H. pylori. The invention also provides processes for 
producing conjugate compounds, pharmaceutical compositions comprising 
conjugate compounds, therapeutic compositions comprising conjugate 
compounds, and methods of inducing an immune response. 
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AB The entire genome of pathogenic E. coli strain 0157 :H7 has been 

sequenced. All of the genomic DNA sequences present in 0157 
and absent in the previously sequenced laboratory strain K12 are 
presented here . 
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AB The present invention provides the sequencing of the entire genome of 

Haemophilus influenzae Rd, SEQ ID NO: 1. The present invention further 
provides the sequence information stored on computer readable media, and 
computer-based systems and methods which facilitate its use. In addition 
to the entire genomic sequence, the present invention identifies over 
1700 protein encoding fragments of the genome and identifies, by 
position relative to a unique Not I restriction endonuclease site, any 
regulatory elements which modulate the expression of the protein 
encoding fragments of the Haemophilus genome. 
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AB The invention relates to the identification and isolation of a novel sigma 
54 (.sigma. 54) transcription factor from Vibrio harveyi . The invention 
further relates to the identification of .sigma. 54 interactions with LuxO. 
More particularly, the invention provides methods for identifying compds . 
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that regulate bacterial cell growth and virulence by regulating 
LuxO- . sigma . 54 activities. 
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There can be provided a fungal antigen which is an insoluble fraction 
obtainable from fungal cells of which cell wall has been substantially 
removed or at least partially removed; a process for producing the same; 
a nucleic acid encoding the fungal antigen; a biologic product 
containing the fungal antigen; a method of stimulating immunological 
responses by using the biologic product; a method of suppressing 
allergic reaction to fungi in a vertebrate; and a method for diagnosing 
a disease caused by fungi in a vertebrate. 
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AB The present invention relates to peptides which exhibit antif usogenic 

and antiviral activities. The peptides of the invention consist of a 16 



i 



to 3 9 amino acid region of a human respiratory syncytial ' virus protein. 
These regions were identified through computer algorithms capable of 
recognizing the ALLM0TI5, 107x178x4, or PLZIP amino acid motifs. These 
motifs are associated with the antif usogenic and antiviral activities of 
the claimed peptides. 
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AB The invention provides novel genes and proteins of Legionela 

pneumophila. The invention also provides methods of detecting or 
quantitating L. pneumophila using these genes, mRNAs encoded by the 
genes, or proteins encoded by the genes as targets. Nucleic acids 
designed to hybridize with the genes or mRNAs encoded by the genes, or 
antibodies that bind specifically to the proteins, are used in the 
methods, and the nucleic acids and antibodies can be provided in kits. 
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AB Methods are provided for protecting the eye from degenerative eye 

conditions by administering prophylactic histidine compns . Also provided 
are for treating ocular inflammation resulting from various causative 
agents, by administering therapeutic histidine compns. Further provided 
are histidine compns. for carrying out the methods. 
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AB In order to obtain a novel binding protein against a chosen target, 

DNA molecules, each encoding a protein comprising one of a 
family of similar potential binding domains and a structural signal 
calling for the display of the protein on the outer surface of a chosen 
bacterial cell, bacterial spore or phage (genetic package) are 
introduced into a genetic package. The protein is expressed and the 
potential binding domain is displayed on the outer surface of the 
package. The cells or viruses bearing the binding domains which 
recognize the target molecule are isolated and amplified. The successful 
binding domains are then characterized. One or more of these successful 
binding domains is used as a model for the design of a new family of 
potential binding domains, and the process is repeated until a novel 
binding domain having a desired affinity for the target molecule is 
obtained. In one embodiment, the first family of potential binding 
domains is related to bovine pancreatic trypsin inhibitor, the genetic 
package is M13 phage, and the protein includes the outer surface 
transport signal of the M13 gene III protein. 
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AB The present invention provides a novel protein of pathogenic forms of 

Neisseria, as well as genes which encode Pile, i.e., the pile 
loci. DNA sequences of pile genes are useful as probes to 
diagnose the presence of microorganisms containing type 4 pilin as well 
as permitting production of polypeptides which are in turn useful in 
diagnostic tests and/or as components of vaccines. The invention also 
provides antibodies directed against pile epitopes. These antibodies are 
useful for diagnostic tests as well as therapy. 
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AB Recombinant methods for recovering wildtype or engineered negative 

stranded, non-segmented RNA virus genomes containing non-coding 3' and 
5' regions (e.g. leader or trailer regions) surrounding one, several or 
all of the genes of the virus or one or more heterologous gene(s) in the 
form of ribonucleocapsids containing N, P and L proteins, which are 
capable of replicating and assembling with the remaining structural 
proteins to bud and form virions, or which are only capable of infecting 
one cell, or are transcribing particles, are disclosed. Novel vaccines, 
gene therapy vectors and antiviral compounds based on these viral 
particles are also disclosed. 
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AB The present invention is directed to methods for increasing secretion of 

an overexpressed gene product present in a host cell, by inducing 
expression of chaperone proteins within the host cell. 
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TI Methods for increasing secretion of overexpressed proteins 
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AB The present invention defines an assay useful for screening libraries of 

synthetic or biological compounds for their ability to bind specific 
DNA test sequences. The assay is also useful for determining the 
sequence specificity and relative DNA-binding affinity of 
DNA-binding molecules for any particular DNA sequence. 
Also described herein are potential applications of the assay, 
including: 1) the detection of lead compounds or new drugs via the mass 
screening of libraries of synthetic or biological compounds (i.e., 
fermentation broths); 2) the design of sequence-specific DNA 
-binding drugs comprised of homo- or hetero-meric subunits of molecules 
for which the sequence specificity was determined using the assay; and 
3) the use of molecules for which sequence specificity was determined 
using the assay as covalently attached moieties to aid in the binding of 
nucleic acid or other macromolecular polymers to nucleic acid sequences . 
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AB The present invention defines an assay useful for screening libraries of 

synthetic or biological compounds for their ability to bind specific 
DNA test sequences. The assay is also useful for determining the 
sequence specificity and relative DNA-binding affinity of 
DNA-binding molecules for any particular DNA sequence. 
Also described herein are potential applications of the assay, 
including: 1) the detection of lead compounds or new drugs via the mass 
screening of libraries of synthetic or biological compounds (i.e., 
fermentation broths) ; 2) the design of sequence -specific DNA 
-binding drugs comprised of homo- or hetero-meric subunits of molecules 
for which the sequence specificity was determined using the assay; and 
3) the use of molecules for which sequence specificity was determined 
using the assay as covalently attached moieties to aid in the binding of 
nucleic acid or other macromolecular polymers to nucleic acid sequences. 
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AB The present invention defines an assay useful for screening libraries of 
synthetic or biological compounds for their ability to bind specific 
DNA test sequences. The assay is also useful for determining the 
sequence specificity and relative DNA-binding affinity of 
DNA-binding molecules for any particular DNA sequence. 
Also described herein are potential applications of the assay, 
including: 1) the detection of lead compounds or new drugs via the mass 
screening of libraries of synthetic or biological compounds (i.e., 
fermentation broths) ; 2) the design of sequence-specific DNA 
-binding drugs comprised of homo- or hetero-meric subunits of molecules 
for which the sequence specificity was determined using the assay; and 
3) the use of molecules for which sequence specificity was determined 
using the assay as covalently attached moieties to aid in the binding of 
nucleic acid or other macromolecular polymers to nucleic acid sequences. 
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AB Members of the bacterial families Haemophilus and Neisseria, 

important human pathogens that commonly colonize the nasopharynx, are 
naturally competent for DNA uptake from their environment. In 
each genus this process is discriminant in favor of its own and against 
foreign DNA through sequence specificity of DNA 
receptors, The Haemophilus DNA uptake apparatus binds a 2 9 -bp 
oligonucleotide domain containing a highly conserved 9 -bp core sequence, 
whereas the neisserial apparatus binds a 10-bp motif, Each motif ('"uptake 
sequence 11 , US) is highly over-represented in the chromosome of the 
corresponding genus, particularly concentrated with core sequences in 
inverted pairs forming gene terminators. Two Haemophilus core USs were 
unexpectedly found forming the terminator of sodC in Neisseria 
meningitidis (meningococcus) , and sequence analysis strongly 
suggests that this virulence gene, located next to IS1106, arose through 
horizontal transfer from Haemophilus. By using USs as search strings in a 
computer-based analysis of genome sequence, it was established that while 
USs of the 1 'wrong' ' genus do not occur commonly in Neisseria or 
Haemophilus, where they do they are highly likely to flag domains of 
chromosomal DNA that have been transferred from Haemophilus. 
Three independent domains of Haemophilus -like DNA were found in 
the meningococcal chromosome, associated respectively with the virulence 
gene sodC, the bio gene cluster, and an unidentified orf . This report 
identifies inter-generically transferred DNA and its source in 
bacteria, and further identifies transformation with heterologous 
chromosomal DNA as a way of establishing potentially important 
chromosomal mosaicism in these pathogenic bacteria. 
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AB Meningococcal sodC encodes periplasmic copper- and zinc-cof actored 
superoxide dismutase (Cu,Zn SOD) which catalyzes the 
conversion of the superoxide radical anion to hydrogen peroxide, 
preventing a sequence of reactions leading to production of toxic hydroxyl 
free radicals. From its periplasmic location, Cu,2n SOD was inferred to 
acquire its substrate from outside the bacterial cell and was speculated 
to play a role in preserving meningococci from the action of microbicidal 
oxygen free radicals produced in the context of host defense. A sodC 
mutant was constructed by allelic exchange and was used to investigate the 
role of Cu,Zn SOD in pathogenicity. Wild-type and mutant meningococci grew 
at comparable rates and survived equally long in aerobic liquid culture. 
The mutant showed no increased sensitivity to paraquat, which generates 
superoxide within the cytosol, but was approximately 1,000-fold more 
sensitive to the toxicity of superoxide generated in solution by the 
xanthine/xanthine oxidase system. These data support a role for 
meningococcal Cu,Zn SOD in protection against exogenous superoxide. In 
experiments to translate this into a role in pathogenicity, wild-type and 
mutant organisms were used in an intraperitoneal mouse infection model. 
The sodC mutant was significantly less virulent. We conclude that 
periplasmic Cu,Zn SOD contributes to the virulence of Neisseria 
meningitidis, most likely by reducing the effectiveness of toxic 
oxygen host defenses. 
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AB In order to obtain a novel binding protein against a chosen target, 

DNA molecules, each encoding a protein comprising one of a 
family of similar potential binding domains and a structural signal 
calling for the display of the protein on the outer surface of a chosen 
bacterial cell, bacterial spore or phage (genetic package) are 
introduced into a genetic package. The protein is expressed and the 
potential binding domain is displayed on the outer surface of the 
package. The cells or viruses bearing the binding domains which 
recognize the target molecule are isolated and amplified. The successful 
binding domains are then characterized. One or more of these successful 
binding domains is used as a model for the design of a new family of 
potential binding domains, and the process is repeated until a novel 
binding domain having a desired affinity for the target molecule is 
obtained. In one embodiment, the first family of potential binding 
domains is related to bovine pancreatic trypsin inhibitor, the genetic 
package is M13 phage, and the protein includes the outer surface 
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Antioxidant enzymes are thought to be important for the survival of 
pathogenic Neisseria species. We have further characterized the 
glutathione peroxidase homolog gene (gpxA) , which we recently isolated 
from Neisseria meningitidis FAM2 0 (T. D. E, Moore and 

P. F. Sparling, Infect. Immun. 63:1603-1607, 1995). GpxA was found to be 
produced constitutively in vivo. An isogenic, omega insertion mutant in 
the gpxA. gene was constructed and characterized. The gpxA insertion 
mutant was much more sensitive to the oxidative stress caused by paraquat 
and slightly more sensitive to hydrogen peroxide. This is the first 
demonstration of a phenotype arising from a mutation of a glutathione 
peroxidase homolog gene in a prokaryotic organism. Protection of the cell 
by GpxA from the effects of oxidative stress caused by aerobic metabolism 
may contribute to the ability of Neisseria meningitidis 
to cause disease in the human host. 
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AB In order to obtain a novel binding protein against a chosen target, 

DNA molecules, each encoding a protein comprising one of a 



family of similar potential binding domains and a structural signal 
calling for the display of the protein on the outer surface of a chosen 
bacterial cell, bacterial spore or phage (genetic package) are 
introduced into a genetic package. The protein is expressed and the 
potential binding domain is displayed on the outer surface of the 
package. The cells or viruses bearing the binding domains which 
recognize the target molecule are isolated and amplified. The successful 
binding domains are then characterized. One or more of these successful 
binding domains is used as a model for the design of a new family of 
potential binding domains, and the process is repeated until a novel 
binding domain having a desired affinity for the target molecule is 
obtained. In one embodiment, the first family of potential binding 
domains is related to bovine pancreatic trypsin inhibitor, the genetic 
package is M13 phage, and the protein includes the outer surface 
transport signal of the M13 gene III protein. 
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AB In order to obtain a novel binding protein against a chosen target, 

DNA molecules, each encoding a protein comprising one of a 
family of similar potential binding domains and a structural signal 
calling for the display of the protein on the outer surface of a chosen 



bacterial cell, bacterial spore or phage (genetic package) are 
introduced into a genetic package. The protein is expressed and the 
potential binding domain is displayed on the outer surface of the 
package. The cells or viruses bearing the binding domains which 
recognize the target molecule are isolated and amplified. The successful 
binding domains are then characterized. One or more of these successful 
binding domains is used as a model for the design of a new family of 
potential binding domains, and the process is repeated until a novel 
binding domain having a desired affinity for the target molecule is 
obtained. In one embodiment, the first family of potential binding 
domains is related to bovine pancreatic trypsin inhibitor, the genetic 
package is M13 phage, and the protein includes the outer surface 
transport signal of the M13 gene III protein. 
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AB Manganese superoxide dismutase (the sodA gene product) 

in Escherichia coli, is negatively regulated by two global regulators, 
ArcA (aerobic respiration control) and Fur (ferric uptake regulation) , 
coupling its expression to aerobic metabolic and the intracellular iron 
pool. Footprinting analyses were carried out on the sodA promoter region 
with purified Fur protein and with ArcA protein overproduced in crude 
extracts. ArcA is ale to bind in vitro in the absence of the in vivo 
triggering signal. The binding occurs in one step and study of contact 
within the operator sequence reveals binding on one side of the double 
helix. The DNA protection extends to a much larger region (about 
65 bp) than would be expected for a 27 kDa protein, suggesting 
polymerization. Both Fur and ArcA footprints encompass the -35 and -10 
promoter region and there is considerable overlap on their binding 
sequences, in agreement with in vivo results suggesting that either 
regulator alone can block sodA transcription. Furthermore, competition 
experiments show that Fur and ArcA binding to the sodA promoter are 
mutually exclusive and that ArcA can easily displace Fur, but not vice 
versa. The biological significance of this in vitro behaviour is 
discussed. 
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AB Haemophilus ducreyi produces a periplasmic copper- zinc 
superoxide dismutase (Cu-Zn SOD) , which is thought to 

protect the organism from exogenous reactive oxygen species generated by 
neutrophils during an inflammatory response. We had previously identified 
the gene, sodC, responsible for the production and secretion of Cu-Zn SOD 
and constructed an isogenic H. ducreyi strain with a mutation in the sodC 
gene (35000HP-sodC-cat) . Compared to the parent, the mutant does not 
survive in the presence of exogenous superoxide (L. R. San Mateo, M. 
Hobbs, and T. H. Kawula, Mol . Microbiol. 27:391-404, 1998) and is impaired 
in the swine model of H. ducreyi infection (L. R. San Mateo, K. L. Toffer, 
P. E. Orndorff, and T. H. Kawula, Infect. Immun. 67:5345-5351, 1999). To 
test whether Cu-Zn SOD is important for bacterial survival in vivo, six 
human volunteers were experimentally infected with 35000HP and 
35000HP-sodC-cat and observed for papule and pustule formation. Papules 
developed at similar rates at sites inoculated with the mutant or parent. 
The pustule formation rates were 75% (95% confidence intervals (CI), 43 to 
95%) at 12 parent -inoculated sites and 67% (95% CI, 41 to 88%) at 18 
mutant -inoculated sites (P = 0.47). There was no significant difference in 
levels of H. ducreyi recovery from mutant- and parent -inoculated biopsy 
sites. These results suggest that expression of Cu-Zn SOD does not play a 
major role in the survival of this pathogen in the initial stages of 
experimental infection of humans. 
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AB Periplasmic copper- and zinc-cof actored superoxide 

dismutases ( [Cu, Zn] -SODs , SodC) of several Gram-negative pathogens 
can protect against superoxide-radical -mediated host defences, and thus 
contribute to virulence. This role has been previously defined for one 
[Cu,Zn]-SOD in various Salmonella serovars . Following the recent discovery 
of a second periplasmic [Cu,Zn]-SOD in Salmonella, the effect of knockout 
mutations in one or both of the original sodC-1 and the new sodC-2 on the 
virulence of the porcine pathogen Salmonella choleraesuis is investigated 
here. In comparison to wild- type, while sodC mutants - whether single or 
double - showed no impairment in growth, they all showed equally enhanced 
sensitivity to superoxide and a dramatically increased sensitivity to the 
combination of superoxide and nitric oxide in vitro. This observation had 
its correlate in experimental infection both ex vivo and in vivo, Mutation 
of sodC significantly impaired survival of S. choleraesuis in interferon 
gamma -stimulated murine macrophages compared to wild- type organisms, and 
all S. choleraesuis sodC mutants persisted in significantly lower numbers 
than wild-type in BALB/c (Ity(s)) and C3H/HeN (Ity(r)) mice after 
experimental infection, but in no experimental system were sodC-1 sodC-2 
double mutants more attenuated than either single mutant. These data 
suggest that both [Cu,Zn]-SODs are needed to protect bacterial periplasmic 
or membrane components. While SodC plays a role in S. choleraesuis 
virulence, the data presented here suggest that this is through overcoming 
a threshold effect, probably achieved by acquisition of sodC-1 on a 
bacteriophage. Loss of either sodC gene confers maximum vulnerability to 
superoxide on S. choleraesuis. 
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AB Several cryptic genospecies, capsulate division I and II strains 

(including biotype IV strains) , and a defined collection of noncapsulate 
Haemophilus influenzae sensu stricto strains were screened for the 
presence of sodC and the ability to produce copper (Cu) zinc (Zn) 
superoxide dismutase (SOD) activity. Results showed that 
the presence of active Cu- and Zn-containing SOD in isolates of the 
cryptic genospecies of Haemophilus, responsible for urogenital, 
neonatal, and mother- infant infections, can be used as a biochemical 
marker to discriminate them from H. influenzae sensu stricto strains. 
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AB Haemophilus ducreyi, the causative agent of the genital 

ulcerative disease known as chancroid, is unable to synthesize heme, which 
it acquires from humans, its only known host. Here we provide evidence 
that the periplasmic Cu, Zn- superoxide dismutase from 

this organism is a heme-binding protein, unlike all the other known Cu,Zn- 
superoxide dismutases from bacterial and eukaryotic 

species. When the H. ducreyi enzyme was expressed in Escherichia coli 
cells grown in standard LB medium, it contained only limited amounts of 
heme covalently bound to the polypeptide but was able efficiently to bind 
exogenously added hemin. Resonance Raman and electronic spectra at neutral 
pH indicate that H. ducreyi Cu, Zn- superoxide dismutase 

contains a 6-coordinated low spin heme, with two histidines as the most 
likely axial ligands. By site-directed mutagenesis and analysis of a 
structural model of the enzyme, we identified as a putative axial ligand a 
histidine residue (His-64) that is present only in the H. ducreyi enzyme 
and that was located at the bottom of the dimer interface. The 
introduction of a histidine residue in the corresponding position of the 
Cu, Zn- superoxide dismutase from Haemophilus 

parainf luenzae was not sufficient to confer the ability to bind heme, 
indicating that other residues neighboring His-64 are involved in the 
formation of the heme-binding pocket. Our results suggest that periplasmic 
Cu, Zn- superoxide dismutase plays a role in heme 

metabolism of H. ducreyi and provide further evidence for the structural 

flexibility of bacterial enzymes of this class. 
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AB Oxygen free radicals present a serious potential threat to microbial 
survival, through their ability to inflict indiscriminate damage on 
proteins and DNA. Superoxide dismutase (SOD, EC 

1.15.1.1), among other oxygen -metabolizing enzymes, is essential to 
prevent these toxic molecules from accumulating in the bacterial cytosol 
during aerobic metabolism. The gene sodA, encoding manganese -containing 
SOD ( (Mn) -SOD) , has been cloned from a virulent strain of 
Haemophilus influenzae type b using degenerate oligonucleotides 
encoding regions of the gene conserved across different bacterial species. 
The gene product has been identified as (Mn) -SOD by its similarity at key 
amino acid residues to known examples of the enzyme, by expression of 
enzymatically active protein from cloned DNA expressed in Escherichia 
coli, and by demonstration that an in-frame deletion in the gene abolishes 
this activity. In contrast to the situation in E. coli, this (Mn) -SOD is 
the only active SOD detected in H. influenzae. In further contrast to E. 
coli, (Mn) -SOD gene expression in H. influenzae has been found to be only 
partially repressed under anaerobic conditions. When expressed in E. coli 
the gene is regulated by Fur and Fnr, and the promoter region, identified 
experimentally, has been found to contain nucleotide sequence motifs 
similar to the Fur- and Fnr-binding sequences of E. coli, suggesting the 
involvement of analogues of these aerobiosis-responsive activators in H. 
influenza gene expression. 
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AB Copper- and zinc-containing superoxide dismutases 

( (Cu, Zn) -SODs) are generally considered almost exclusively eukaryotic 
enzymes, protecting the cytosol and extracellular compartments of higher 
organisms from damage by oxygen free-radicals. The recent description of a 
few examples of bacterial forms of the enzyme, located in the periplasm of 
different Gram-negative micro-organisms, prompted a re-evaluation of this 
general perception. A PCR-based approach has been developed and used 
successfully to identify bacterial genes encoding (Cu,Zn)-SOD in a wide 
range of important human and animal pathogens - members of the 
Haemophilus, Actinobacillus and Pasteurella (HAP) group, and 
Neisseria meningitidis. Comparison of (Cu,Zn)-S0D peptide sequences found 
in Haemophilus ducreyi, Actinobacillus pleuropneumoniae, 
Actinobacillus actinomycetemcomitans , Pasteurella multocida, and N. 
meningitidis with previously described bacterial proteins and examples of 
eukaryotic (Cu,Zn)-SOD has shown that the bacterial proteins constitute a 
distinct family apparently widely separated in evolutionary terms from the 
eukaryotic examples. The widespread occurrence of (Cu,Zn)-SOD in the 
periplasm of bacterial pathogens, appropriately located to dismute 
exogenously derived superoxide radical anions, suggests that this enzyme 
may play a role in the interactive biology of organisms with their hosts 
and so contribute to their capacity to cause disease. 
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AB The sodC gene of Haemophilus ducreyi was cloned and sequenced. 

The deduced amino acid sequence of this protein exhibited 71.6% identity 
and 81.8% similarity to the H. influenzae and H. parainf luenzae copper 
(Cu) , zinc (Zn) -superoxide dismutase (SOD) enzymes. 

This gene was localized to a 2.2-kb H. ducreyi chromosomal DNA insert in 
plasmid pHdSOD. SOD activity was expressed in cell -free extracts of 
Escherichia coli containing the recombinant plasmid pHdSOD and was 
localized to the periplasmic space. The Cu,Zn-SOD produced by the H. 
ducreyi sodC gene did not complement the aerobic growth defect of an E. 
coli SOD-def icient mutant. 
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AB Copper-zinc superoxide dismutases (Cu,Zn SODs) , 

until recently considered very unusual in bacteria, are now being found in 
a wide range of gram-negative bacterial species, Here we report the 
cloning and characterization of sodC, encoding Cu,Zn SOD in Actinobacillus 
pleuropneumoniae, a major pathogen of pigs and the causative organism of 
porcine pleuropneumonia. sodC was shown to lie on a monocistronic operon, 
at the chromosomal locus between the genes asd (encoding aspartate 
semialdehyde dehydrogenase) and recF. The primary gene product was shown 
to have an N- terminal peptide extension functioning as a leader peptide, 
so that the mature Actinobacillus enzyme, like other bacterial examples, 
is directed to the periplasm, where it is appropriately located to 
dismutate exogenously generated superoxide, While the role of these 
secreted bacterial SODs is unknown, we speculate that in A. 
pleuropneumoniae the enzyme may confer survival advantage by accelerating 
dismutation of superoxide derived from neutrophils, a central host defense 
response in the course of porcine infection. 
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AB Haemophilus ducreyi causes chancroid, a sexually transmitted 

genital ulcer disease implicated in increased heterosexual transmission of 
HIV. As part of an effort to identify H. ducreyi gene products involved in 
virulence and pathogenesis, we created random TnphoA insertion mutations 
in an H. ducreyi 35 000 library cloned in Escherichia coli. Inserts 
encoding exported or secreted PhoA fusion proteins were characterized by 
DNA sequencing. One such clone encoded a Cu-Zn superoxide 
dismutase (SOD) enzyme. The Cu-Zn SOD was periplasmic in H. 
ducreyi and accounted for most of the detectable SOD activity in 
whole-cell lysates of H. ducreyi grown in vitro. To investigate the 
function of the Cu-Zn SOD, we created a Cu-Zn SOD-def icient H. ducreyi 
strain by inserting a cat cassette into the sodC gene. The wild-type and 
Cu-Zn SOD null mutant strains were equally resistant to excess cytoplasmic 
superoxide induced by paraquat, demonstrating that the Cu-Zn SOD did not 
function in the detoxification of cytoplasmic superoxide. However, the 
Cu-Zn SOD null strain was significantly more susceptible to killing by 
extracellular superoxide than the wild type. This result suggests that the 
H. ducreyi Cu-Zn SOD may play a role in bacterial defence against 
oxidative killing by host immune cells during infection. 
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AB Haemophilus influenzae type b (Hib) capsular polysaccharide 

(polyribosylribitol phosphate, PRP) is the active component of conjugate 
vaccines that have "proven successful in preventing invasive Hib disease. 
Conjugation of PRP to a protein carrier greatly improves its 
immunogenicity providing protection in infants and subsequent antibody 
maturation upon boosting. In this study, fimbriae isolated from Bordetella 
pertussis have been assessed as novel carrier proteins. These proteins are 
components of some acellular pertussis vaccines and clinical trials have 
indicated that fimbriae could be important protective antigens against 
whooping cough. Fimbriae (Fim2 and Fim3) purified from B. pertussis were 
dissociated in 6 M guanidine hydrochloride, pH 10.5, to produce proteins 
of defined size and to facilitate the production and characterisation of 
the conjugates. Both carbodiimide -mediated coupling and reductive 
amination were used to conjugate PRP to dissociated fimbriae. Efficiency 
of conjugation was determined by size exclusion- chromatography followed by 
protein and polysaccharide analysis of fractionated components. 
Immunisation of rabbits with dissociated fimbriae-PRP conjugates 
(D.fim-PRP) produced high anti -f imbrial and anti-PRP IgG titres. Use of a 
D.fim-PRP conjugate could protect against Hib disease and may also augment 
protection against B. pertussis. 
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AB To better characterize the vaccine potential of Neisseria meningitidis 

transferrin binding proteins (Tbps) , we have overexpressed TbpA and TbpB 
from Neisseria meningitidis isolate K454 in Escherichia coli. The ability 
to bind human transferrin was retained by both recombinant proteins, 
enabling purification by affinity chromatography. The recombinant Tbps 
were evaluated individually and in combination in a mouse 
intraperitoneal -inf ection model to determine their ability to protect 
against meningococcal infection and to induce cross-reactive and 
bactericidal antibodies. For the first time, TbpA was found to afford 
protection against meningococcal challenge when administered as the sole 
immunogen. In contrast to the protection conferred by TbpB, this 
protection extended to a serogroup C isolate and strain B16B6, a serogroup 
B isolate with a lower-molecular-weight TbpB than that from strain K454. 
However, serum from a TbpB -immunized rabbit was found to be significantly 
more bactericidal than that from a TbpA- immunized animal. Our evidence 
demonstrates that TbpA used as a vaccine antigen may provide protection 
against a wider range of meningococcal strains than does TbpB alone. This 
protection appears not to be due to complement -mediated lysis and 
indicates that serum bactericidal activity may not always be the most 
appropriate predictor of efficacy for protein-based meningococcal 
vaccines . 
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The invention provides methods of screening commensal and pathogenic 
bacteria for previously unidentified vaccine antigens, based upon 
identifying polypeptide antigens that bind to sera raised against 
commensal bacterial proteins. Also provided are vaccine compositions and 
methods of preparing vaccine compositions comprising the antigens 
identified by the screening methods. Antigens and uses thereof are also 
described. 
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AB The present invention relates to pharmaceutical compns . comprising 

Cu, Zn- superoxide dismutase (Cu,Zn-S0D) of the dimeric type, nucleic acid 
encoding a Cu,Zn-SOD, or antibody to a Cu,Zn-SOD for treating and/or 
vaccinating against bacterial infection. Also described are methods for 
isolation of Cu,Zn-SODs and for prepn. of pharmaceutical compns., 
preferably for providing or eliciting protective immunity to meningococcal 
infection in an animal. 
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